In the last few decades, community-based management has evolved to become an effective approach in managing natural resources and solving environmental problems around the world. In this approach, stakeholder participation is considered as a very important factor contributing to the success or failure of the management effort. To promote and enhance stakeholder participation, awareness raising activities could be conducted in various innovative forms. This is clearly illustrated in the case of Trao Reef, a locally-managed marine reserve in central Vietnam. The paper reviews the management approach applied to Trao Reef, focusing on analysis of stakeholder participation. The high level of environmental awareness of the local community contributed to the successful outcome of the project. Many communication activities and awareness raising campaigns were organized within the community to get them involved in all steps of the management process. The project enhanced the marine resources and ecosystem health, and helped to build a more sustainable livelihood and living lifestyle for the local community. Trao Reef has become a role model for effective environmental management that harmonizes the socio-economic benefits of the local community and nature conservation.
Introduction
Community-based management has been recognized as an effective approach to manage natural resources and solve environmental problems (Ostrom, 1992; Conroy, Mishra, & Rai, 2002; Pretty, 2003; Matta & Alavalapati, 2006) . This approach achieved significantly positive outcomes in many places especially in developing countries (Jorge, 1997; Luttinger, 1997; Pomeroy, Pollnac, Katon, & Predo, 1997; Alcala, 1998; Evans & Birchenough, 2001; Maliao, 2009 ).
In Vietnam, community-based management has existed for many centuries in some forms of traditional management. Village community or ethnic minority groups used to manage their surrounding forest areas by themselves. This is considered to be an effective method because it is implemented using local people's knowledge and traditional community customs to sustain their livelihoods (Tran, 2007) . However, community-based management in Vietnam was only officially recognized in the 1990s through the channel of development assistance from developed countries. Many community-based natural resource management projects have been implemented with the assistance from international organizations. These projects showed that community-based management is an effective and feasible approach in natural resources management in Vietnam (Nguyen & Apel, 2000; Truong, Armitage, & Marschke, 2010) .
For successful community-based management, several key factors have to be considered. Community-based management projects conducted around the world have showed that public participation is one of the crucial factors contributing to the success of these management efforts (Pomeroy et al., 1997; Campbell & Vainio-Mattila, 2003; Evans, Gebbels, & Stockill, 2008; Voyer, Gladstone, & Goodall, 2012) . The importance of public participation in the process of solving environmental problems is recognized and acknowledged in many conventions and agreements around the world such as the Convention of Biodiversity Conservation and the Aarhus Convention, which highlight access to information, public participation in decision-making and access to justice in environmental matters. In the East Asia region where Vietnam is located, these conditions are also emphasized in regional instruments such as the Sustainable Development Strategy for the Seas of East Asia (Partnerships in Environmental Management for the Seas of East Asia, 2003) as well as the ASEAN Agreement on the Conservation of Nature and Natural Resources (Association of Southeast Asian Nations, 1985) . To obtain sufficient involvement of the public, the level of environmental awareness of that community should be adequately high (Thakadu, 2005) . This can be achieved through various awareness raising activities, which include campaigns, public events and communication plans to increase public awareness and participation in conservation efforts.
In the case of Trao Reef, a locally-managed marine reserve in the central region of Vietnam, many communication activities and awareness raising campaigns have been organized within the community to get them involved with all steps of the management process. This contributed to the successful outcome of the management effort. Trao Reef has become a role model of effective environmental management that harmonizes socio-economic development and nature conservation. In this paper, the management approach applied in Trao Reef is first reviewed. Second, the positive achievements of the Trao Reef management model are highlighted. Last, innovative activities conducted to increase involvement of the community are analyzed and assessed.
Trao Reef Marine Reserve Community-Based Management

Study Area
Trao Reef is located in Van Phong Bay of Khanh Hoa Province, a popular tourist site in central Vietnam. The adjacent community of Trao Reef is the Van Hung Commune with a total land area of 4,842 ha and a population of 10,841 people (Van Hung People Committee, 2010) . More than 70% of Van Hung's community relies on fisheries and aquaculture as their main sources of income. Trao Reef and its associated ecosystems are very important to the Van Hung community as they have contributed to the local people's livelihoods and economic development. However unsustainable practices have reduced wild commercial stocks by over 90% in a 20 year span (Bronwyn, 2009) . Destructive and unsustainable fishing methods such as dynamite, cyanide and trawling have resulted in decreased fishery yield and commercial extinction of some species. This also led to coastal erosion and serious damage to coral reefs. The environmental degradation situation has become more severe from large-scale coastal aquaculture of lobster and black tiger shrimp that cause water pollution and social conflicts (Nguyen, 2010) .
In an effort to mitigate environmental degradation and resource depletion, Trao Reef Marine Reserve was established in 2001 employing a co-management approach focusing on the community's role. The management is assisted by the local non-governmental organization The Centre for Marinelife Conservation and Community Development (MCD) -previously known as The International Marinelife Alliance (IMA). This is the first locally managed Marine Reserve in Vietnam that was established with high consensus and commitment from the local community. Trao Reef Marine Reserve has a total area of 89 ha with 54 ha of core zone ( Figure 1 ). The reserve is the equivalent of an IUCN Category 2 reserve as it prohibits extractions while allowing scientific, recreational and educational activities (Nguyen, 2003) . 
Trao Reef Management Model
The establishment of Trao Reef Marine Reserve is a significant effort and a pride of the local government and local community. In order to successfully achieve the Marine Reserve's objectives, a new management mechanism was created with strong involvement of the community in all stages of management ( Figure 2 and Figure 3) . One of the highlights of the Trao Reef management is the formation of the Core Group comprising nine villagers and one officer from the Coast Guard force. The nine villagers were elected by the local community on a 2-year term with responsibilities to implement the Marine reserve operation. For example, they created the borders of the core zone, rehabilitated the coral reefs and guarded the core zone all day. The Core Group members are from the local community and play a very important and effective role as a bridge with local people. This strengthens commitment and involvement of the community in Trao Reef management. The community is truly involved in the execution and implementation of the management activities of the reserve. 
Improvements after Trao Reef Co-management Implementation
Biological Resources
Before the establishment of Trao Reef Marine Reserve, the local natural resources were over-exploited because of open access fishing. Coral reefs were heavily damaged by illegal and uncontrolled coral harvesting causing loss of the ecosystem balance. The uncontrolled expansion of aquaculture in the region also caused severe pollution to marine and coastal waters.
According to a study conducted by Nha Trang Institute of Oceanography in 2001, 50% of high commercial-value fish stocks in the area around Trao Reef were lost. In addition, fishing yield diminished from 250 tonnes per year in 1996 to 100 tonnes per year in 1999 (Van Hung People Committee, 2001 ).
The assessment of biological resources after the implementation of community-based management of Trao Reef showed significant improvement. The West area of Trao Reef experienced an 18.3% increase in hard coral cover. Soft coral cover also increased steadily at Trao Reef North (Bronwyn, 2009) (Figure 4 ). 2013 Results of a survey conducted with the local community also showed that most interviewees observed a change in the resources of Trao Reef since the marine reserve was implemented (McDonald, 2005) (Figure 6 ). Figure 6 . Respondents' opinions on change in the resources of the Trao Reef marine reserve
Local Community Awareness and Participation
A survey conducted by McDonald in 2005 using direct interview with a questionnaire indicated that 70.37% of local people thought that the establishment of the marine reserve came from all stakeholders' requirement. Most of the interviewees (92.59%) agreed that establishment of Trao Reef as a reserve fulfilled the need of balancing economic development and conservation in the area. The large majority interviewed was aware of the Trao Reef management activities, and 62.96% agreed that the management was effective. This meant that they had knowledge and concern for Trao Reef and kept track of all activities. Clearly, local community awareness of the importance and the need for marine protection had increased over time.
In addition, the survey also revealed an increase in community participation in Trao Reef management implementation. All respondents (100%) were involved in different management activities of Trao Reef ( Figure  7 ) and all indicated their willingness to continue maintaining the marine reserve even if financial and technical support from MCD is discontinued. The survey results also indicated that the awareness of community about reserve regulations had increased. Most expressed that they will take necessary action should they detect any violation. It is clearly demonstrated that the establishment of Trao Reef Marine Reserve resulted in highly positive outcomes. One of the factors contributing to this success is the strong awareness of the community and their willingness and commitment to be involved in all Trao Reef management activities. In all stages of the Trao Reef management process, environmental education activities were strongly emphasized, which resulted in a high level of community awareness.
Environmental Awareness Raising Activities
The two most distinctive features of the Trao Reef management model are the high level of environmental awareness and the high level of local community participation. The creation of conservation awareness at the community level requires active facilitation (Chu & Brown, 2008) . In the case of Trao Reef Marine reserve, many innovative and effective methods of awareness raising were applied.
Core Group
The Core Group consisting of local people was formed to represent the community as well as to be involved directly with all management activities. This is a very effective way to connect with the local community as as it leverages on the existing good relationships between group members and the local community. Through the Core Group, the entire local community could be easily approached and persuaded. It appeared that the community showed greater willingness and trust when communicating and getting involved in the marine reserve activities through their representative Core Group. Knowledge on conservation and sustainable development of the Core Group was enhanced through capacity building activities that effectively enabled members to fulfil their roles of bridging the local community with the authorities, in addition to being a direct force in managing the reserve.
Capacity Building for Officers and the Community
To strengthen the capacity of local officers and the community, many training courses were designed to meet various demands of different sector groups. First, training was given to key local persons who are representatives of local authorities, the Core Group's members, the Women's Union and the community youth. Training included basic communication skills, marine biodiversity, resources protection and marine reserve regulations and practices. Participants then became key trainers and were capable of extending training to other groups of the community. Annually, key trainers of the community were sent to attend advanced training workshops conducted by professional environment organizations. The training created a foundation to build a knowledge chain that passes through all layers of the local community and enhance their environmental awareness.
Regular Community Dialogues
As part of the awareness campaign on marine conservation, many talks and dialogues have been organized regularly, at least monthly, for the local people, serving as a platform to disseminate the importance of marine conservation and the Trao Reef marine reserve. Target audience of these talks were the local youth, local women, fishermen and teachers of the local primary school. All the participants discussed and shared their thoughts and points of view on the relevant issues and the dialogues generated useful feedback and information about the www.ccsenet.org/enrr Environment and Natural Resources Research Vol. 3, No. 1; 2013 30 reserve from the community.
Public Campaigns
Two key public campaigns that had significant impacts on community conservation awareness are the International Coastal Cleanup campaign and the Waste Collection Day campaign. Every year, International Coastal Cleanup events were conducted engaging hundreds of local villagers, youth, pupils and women. All participants have expressed their strong support for this activity. By participating, they gained more understanding of their roles and responsibility in their own marine and coastal environment. Additionally, every month, one waste collection day is also organized and promoted within the community. This regular activity reinforces the understanding of waste pollution and promotes the green and clean lifestyle.
Communication Visual Aids
Communication aids such as fliers and brochures are very effective in disseminating information through the community. These aids have been printed and disseminated to the community through community meetings, dialogues and family visits. A book titled "Coral Reef Education for Students and Teachers" (CREST) was also printed aimed at raising awareness on coral reef protection and conservation.
Social Events
Social events have been conducted to promote the pride of the local community over their valuable marine reserve. Article writing, poem composition and singing contests on marine conservation were organized. These contests further heightened awareness of the marine environment among the local community and positively changed their behaviour on resource use. Through these contests, the local community understood more about their marine environment and Trao Reef. The feeling of pride, stewardship as well as ownership was developed and increased the community's willingness and enthusiasm for conserving and maintaining the reserve.
School Activities
A Coral Reef Education for Students and Teachers manual was developed for local primary schools and an environmental course was added to the official curriculum to improve environmental awareness. Various external school activities such as drawing contest, writing contests, marine reserve visits and conservation games were also organized to provide children with hands-on and practical experience with their marine reserve. These activities also promoted creativity and enhanced pupils' knowledge on biodiversity of marine ecosystems.
Community Environmental Education Center
An environmental education center was established and fully-equipped to serve as an information hub for the community. All of the community meetings and dialogues were held in this center. It also has a collection of many environmental documents. The community can use the center as a library to improve their knowledge. The center is also a meeting point where local people can gather to talk and share their concerns about environmental problems facing local society. Gradually, the education center has become an environment and conservation "home" for the environmental friendly community.
Conclusions
The establishment of Trao Reef Marine Reserve has brought many improvements to the local community. It enhanced the marine resources and ecosystem health, and helped build a more sustainable livelihood and living lifestyle. The involvement of the local community is a major contributor to the success of the Trao Reef management model. To encourage strong public participation, many innovative and effective environmental awareness raising activities were conducted in the local area. The highlight of the Trao Reef management framework is the formation of the Core Group which played a significant role in embracing the local community with all conservation activities.
Trao Reef has become the model for a small locally managed marine area in Vietnam. The lessons and experiences of Trao Reef could be very useful and valuable to the overall context of marine conservation in Vietnam, where coastal and marine areas have been facing numerous problems. Although there are still many more factors to be considered such as legislation, policies, stake holder co-operation, the Trao Reef model has proven that the success of a conservation effort could be ensured by strong participation of the local community who are equipped with rich knowledge and high awareness about the environment and conservation.
